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Task  10  -  Analysis  of  LAAP  Lagoon  Water 

A  sample  of  lagoon  water  was  received  on  7  May  1981  from  Louisiana  AAP.  This 
sample  was  immediately  refrigerated  until  analysis. 

The  lagoon  water  sample  was  a  deep  red-orange  color  and  contained  no 
particulates.  The  pH  of  the  sample  as  received  was  8.0.  The  following  analyses  were 
run  on  this  sample: 

COD 

lead  and  zinc 

neutral,  basic  and  acidic  ethyl  ether  exractions  followed  by 
GC-MS  of  the  concentrated  extracts  to  identify  components 
derivatization  of  the  acidic  extract  and  GC/MS  of  the  deriva¬ 
tive  to  identify  acidic  components 

quantitation  of  RDX,  TNT,  and  1,3,5-trinitrobenzene  (TNB) 

A.  Experimental  Procecdure 

The  lead  and  zinc  concentrations  in  the  lagoon  water  were  determined  by 
atomic  absorption  according  to  approved  USATHAMA  method  #4A.  Detection  limits 
for  lead  and  zinc  by  this  method  are  0.250  mg/L  and  0.177  mg/L,  respectively.  The 
COD  contents  of  the  lagoon  water  was  determined  according  to  the  procedure  set  forth 
in  Standard  Method  No.  508. 

The  netural  extraction  was  performed  by  placing  10  ml  of  the  lagoon  water  in 
a  20  ml  culture  vial  with  screw  cap  and  teflon  liner.  The  water  was  extracted  with 
1  ml  of  ethyl  ether  (A.C.S.  reagent,  Fisher  Scientific).  The  ether  layer  was  drawn  off 
and  placed  in  a  Kuderna-Danish  evaporator.  The  water  sample  was  re-extracted  with 
a  second  ml  of  ether  and  the  extracts  combined.  The  combined  extracts  were 
evaporated  to  0.1  ml  (100:1  concentration)  and  injected  into  a  Hewlett-Packard  5992A 
GC-MS  with  a  9825  A  calculator  and  9866B  printer.  The  following  GC-MS  conditions 
were  used: 
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Column:  2%  Dexsil  300  GC  on  90/100  mesh 

Anakrom  Q  in  a  2  mm  ID  x  1/2  in  OD  x  6  ft 
long  column 

temperature:  injection  port  -  210°C 

oven  -  programmed  from  140  to  260°C  at  15°C/min 

For  the  basic  extraction,  10  ml  of  lagoon  water  were  placed  in  a  culture  vial 
with  screw  cap  and  teflon  liner.  Sodium  hydroxide  (5  N)  was  added  to  the  10  ml  to 
a  pH  of  1L0.  The  resulting  solution  was  extracted,  concentrated,  and  chromatographed 
as  described  above  for  the  neutral  extraction. 

The  acidic  extraction  was  performed  in  the  same  manner  as  the  basic 
extraction  except  that  hydrochloric  acid  (6N)  was  added  to  the  solution  until  a  pH  of 
2  was  reached.  The  resulting  solution  was  extracted  and  chromatographed  as  described 
above.  A  second  acid  extract  of  10  ml  of  lagoon  water  was  performed.  This  extract 
was  subjected  to  esterification  using  the  BF3~methanol  microesterification  reagent 
(Supelco,  Inc.).  The  ether  extract  was  evaporated  to  dryness  and  the  solids  dissolved 
in  2  ml  of  benzene.  This  solution  was  added  to  the  reagent,  and  boiled  for  3  minutes. 
One  ml  of  water  was  then  added  to  stop  the  reaction.  The  layers  were  separated  and 
the  benzene  layer  concentrated  before  injecting  into  the  GC/MS. 

Identification  of  the  components  of  the  lagoon  waters  was  accomplished  by 
comparing  the  mass  spectrum  of  the  water  components  with  that  of  the  actual 
compound,  if  it  was  available.  If  the  compound  was  not  available,  identification  was 
made  through  comparison  of  the  spectrum  with  the  EPA-NIH  files.  For  those 
compounds  not  in  the  EPA-NIH  files,  tentative  identification  was  made  through 
scientific  evaluation  of  the  mass  spectra. 

RDX,  TNT,  and  TNB  in  the  lagoon  water  were  quantitated  using  HPLC.  A 
reverse  phase  C-18  water  radial  compression  column  was  used  on  a  Perkin-Elmer  Model 
#601  HPLC  with  a  LC-55  variable  wavelength  detector  and  Cole-Palmer  strip  chart 
recorder.  The  carrier  was  50%  methanol  water  at  a  flow  rate  of  1.5  mL/min.  UV 
detection  was  accomplished  at  230  nm 


2 


B. 


Results 


The  lead,  zinc,  COD,  RDX  and  TNT  levels  in  the  lagoon  water  were: 


- 

lead 

<  0.250  mg/L 

- 

zinc 

<0.177  mg/L 

- 

COD 

42,336  mg/L 

- 

RDX 

89.5  mg/L 

- 

TNT 

26.3  mg/L 

- 

TNB 

12.0  mg/L 

The  chromatograms  and  the  mass  spectra  of  the  GC  peaks  of  the  four  extraction 
solutions  are  presented  in  Figures  1-4. 

The  neutral  extract  (Figure  1)  had  three  major  peaks  (spectra  #13,  14-15  and  17). 
Spectra  #14,  15  and  17  were  identified  as  TNT,  1,3,5-trinitrobenzene  and  RDX, 
respectively,  by  comparison  with  authentic  SARMS  of  these  compounds  (see  Figures  5- 
10).  TNT  and  1,3,5-trinitrobenzene  are  not  well  separated  on  this  column.  Both  are 
present  in  the  12-27  ppm  range  in  the  lagoon  water.  Spectra  #13  was  tentatively 
identified  as  2,6-bis(l,l-dimethylethyl)-4-methyl  phenol  by  comparison  with  the  EPA- 
NIH  published  spectra.  It  is  expected  that  this  is  not  the  exact  compound,  but  alkyl 
substituted  phenol  is  highly  indicated.  The  mass  spectra  of  many  of  the  alkyl 
substituted  phenols  are  very  similar.  In  addition  to  the  major  peak,  a  small  peak  (#18) 
was  identified  as  2-amino-4,6-dinitrotoluene  by  comparison  with  an  authentic  standard 
of  the  material. 

The  base  extract  (Figure  2)  showed  the  presence  of  2  main  peaks:  1,3,5- 
trinitrobenzene  and  RDX.  The  2-amino-4,6-dinitrotoluene  and  TNT  were  also  present 
in  this  extract  as  well  as  small  amounts  of  hydrocarbons  and  a  compound  that  is  similar 
to  tributyltin  chloride  (spectra  #47). 

The  acidic  extract  had  numerous  components  as  shown  in  Figure  3.  The 
spectrum  numbers  and  identification  are  listed  below: 
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33  probably  an  isomer  of  di-t-butylmethyl  phenol  (tentative) 

34  dinitrobenzene 

35  Ci6  hydrocarbon 

36  chlorodinitrobenzene 

37  Cyj  hydrocarbon 

38  dibutyltin  chloride  (tentative) 

39  1,3,5-trinitrobenzene 

40  unknown 

41  phthalate  ester 

42  RDX 

43  unknown 

The  derivatized  acid  extract  had  many  of  the  components  found  in  the 
underivatized  acid  extract  plus  several  methyl  esters  of  organic  acids.  The  spectrum 
numbers  and  identification  are  listed  below: 

2  chlorodinitrobenzene 

3  unknown?  too  small  to  get  a  good  spectrum 

4  a  methyl  ester  of  an  organic  acid  -  probably  myristic  acid 

5  TNT 

6  methyl  palmitate  -  acid  palmitate 

7  RDX 

8  unknown 

9  methyl  stearate  -  acid  stearic  acid 

In  summary,  the  lagoon  water  contains  a  wide  variety  of  components.  The 
major  components  are  TNT,  TNB  and  RDX.  These  components  are  present  in  the  12- 
90  mg/L  range. 
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**  Spectrum  #  15  **  Sample  #  1  Retention  Time  =  8.1  minutes 
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**  Spectrum  #  17  **  Sample  4  1  Retention  Time  =  9^8  minutes 
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20 

25.0 

18.5 

180.0 

30 

100.0 

100.0 

197.0 

53 

66.3 

72.5 

10 

BEST  MATCHES: 

Library 

#2 

Ent  rv 

Sirni 1 iarity 

Index 

Molecular  1 

213 

0.4744 

162.0 

490 

0.4312 

106.0 

469 

0.4233' 

153.0 

430 

0.4239 

182.0 

494 

0.4205 

140.0 

470 

0.4129 

120.9 

227 

0.3931 

143.0 

322 

0.3314 

356.0 

495 

0.3756 

210.0 

432 

0.3754 

123.0 

12 


CONDITIONS  FOR  RUN  #  1  dated:  5/15/1981 

TEMPI  TIME1  RATE  TEMPS  TIMES  IN J.  PORT  MAN, 
Be  9.  nin.  De  =?  ■'  im  i  n .  Be-g.  Min.  De-g. 

160  l.O  15.0  £40  32.0  210  2t 


•OLVENT  RUN  TIME 


M  i  n . 
0 . 0 


M  i  n . 
30. 0 


MS  PEAK  BETECT  THRESHOLB  = 
FLOW  RATE  = 

SAMPLES  PER  . 1  AMU  = 
ELECTRON  MULTIPLIER  = 

GC  PEAK  BETECT  THRESHOLB  = 


5.0  1 i n e  a  r  c o u n t s 

16  ivt  1/  win 

3  -SCAN  SPEED  =  2UU  o.nu/ sec- 

1300  volts 

300  TRIGGERED  ON  TO! ML  ABUNDANCE 


REAL  TIME  STRIPPING  OF  VALLEYS  FROM  PEAK’S 


SAMPLE  NAME 


OPERATOR 


f 
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Spect  run 

Ret.  T  i  ri  e 

Total  R  b  u  n d . 

R  e  1  a  t  i  v  e  fl  b  u  n  d . 

Baie  Re. 

32 

1.3 

2159 

21.2* 

4  c* .  H  *l! 

33 

5.0 

1937 

19.0* 

d .  7  •  j 

34 

5.4 

2184 

21.4* 

49  •  *?  5 

35 

5.8 

624 

6.  1* 

56 . 95 

3  b 

6. 0 

4792 

46.9* 

74. 90 

,37 

6.7 

1295 

12.7* 

56.95 

"38 

7.1  . 

5238 

51 . 3* 

48. 95 

-  39 

7 . 8 

10207 

100.0* 

74.90 

— 40 

o .  1 

7031 

63 . 9* 

183.95 

41 

1 0 . 3 

204© 

20 . 0* 

x  4  9 «  y  y 

42 

10.6 

1729 

16.9* 

45.95 

43 

17.  1 

851 

.“«  •  / 

1  S  1  •** 

56. 95 

***  LIBRARY  SEARCH  C rev.  1/1/783 
Spectrui'i  #  32  Ret.  Tifte=  1.8  Semple  # 


i  Total  Abundance  =  £159 


kl 

- 1  —  -«| - j 

L . . 

- , - , - 1  — 

ll  ..  . 

— n  * — —i  — i - \z — i - i  — 

50 

100 

150 

200 

10  peak 

s  used 

for  se 

arch  s 

Mass 

L  i  nea  r 

Aburid 

*  A  bund  S 

i  sn  i  f  i  c 

41.0 

4 

3 

6 . 4 

5.4 

47.0 

15 

1 

22.5 

21.6 

48.0 

69 

10.3 

10.1 

49.  0 

b  ( 

0 

100.0 

100.0 

51.0 

o  o 

33. 1 

34.5 

84.0 

007 
•-*  i 

50.3 

obi  <- 

86. 0 

210 

31.3 

55.0 

88.0 

33 

4.9 

o  X 

*-•  ■ 

259.0 

30 

4.5 

274.0 

9 

1.3 

7.5 

10 

BEST  MATCHES 

!  Library  #2 

Ent  rv 

S  i  fi  i  1  i  a  r  i  t  y 

Index  Mol 

ecular 

37 

0 

.2381 

206-  0 

38 

0 

.2212 

£22-0 

323 

0 

.  1479 

314.0 

342 

0 

.  1440 

129.0 

443 

0 

.  1417 

200. 0 

36 

0 

.  1301 

190. 0 

16 

0 

.  1227 

288.0 

24 

0 

.1185 

257.0 

278 

0 

.1172 

* 

277.0 

216 

0 

.1167 

154.0 

—  - 

300 


’I— 

358 


— , 

460 


15 


Mass 

Linear  flbund 

flburtd 

Sign if i cance 

41.0 

167 

100.0 

35 . 5 

67.0 

67 

-  40.  1 

23.3 

135.0 

55 

32.9 

33.5 

149.0 

47 

28.  1 

36.3 

161.0 

58 

34.7 

48.4 

163.0 

51 

30.5 

43. 1 

177.0 

109 

65.3 

100.0 

203.0 

22 

13.2 

23. 1 

205.0 

27 

16.  Z 

7 

C.  O  •  1 

220.0 

75 

44.9 

85  ■  j 

10 

BEST  MATCHES  * 

Lib  ra  rv 

■  #2 

Ent.  rv 

S  i  m  i  1  i  a  r  i  t  y 

Index 

Molecular  Weight. 

484 

0 . 6  &  4  4 

220.0 

225 

0.5797 

152-0 

236 

0.5652 

152-0 

226 

0.5509 

152-0 

298 

8.5287 

108-  0 

260 

0.5241 

154.0 

254 

0.5044 

136.0 

232 

0.5032 

154.0 

211 

0.4898 

184-0 

007 

w  \J  1 

0.4830 

152.0 

Spectrum  #  34  Ret.  T  i  ci  e  =  '  5.4  Sample  # 


i  o  t  o.  i  R  b  u  n  cj  a,  n  c  e 


- 1 - 1 - !--) — , — 

5 0  3 0  M 
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V ) 


10  Peak 

£-  used  for  search: 

Mass 

Linear  ftbund 

ftbund 

S i sn i f i cance 

50.0 

333 

100.0 

31.3 

6:-i.0 

95 

28.5 

11.4 

64. 0 

107 

32.  1 

13.  1 

74.0 

115 

34.5 

16.2 

75.0 

29 1 

37.4 

41.6  ; 

76.0 

299 

89.8 

43.4 

92.0 

1 26 

37.3 

22.1 

122.0 

112 

.  33.6 

26.1 

168.0 

312 

93.7 

100.0 

169.0 

23 

6.9 

7.4 

10 

BEST  MATCHES: 

Library 

#2 

Ent  r  y 

S iniliari t  v 

Index 

M  o  1  e  c  u  1  a  r  W  e  i  s  h  t 

368 

0.4487 

168.0 

202 

0.4039 

260.0 

61 

0.3827 

225.0 

491 

0.2827 

103.0 

277 

0.2447 

225.  0 

493 

0.2301 

130.0 

20 

0.2124 

250. 0 

486 

0.2087 

124-0 

■  450 

0.2083 

, 

312.0 

463 

> 

0. 1962 

438.0 

Spect run  # 

35  Ret.  Tine 

—  CT  ^  jZj 

Sample  #  1 

l  t  o  t  o  i  ft  b  u  n  d  a  n  c  e  =  624 


c 


/& 


^  _  _  _l  —  — —  L-.  —  — :  —  — .  —  — -i  ■—  — i  — ■  — i  —  — i  — -i - s - i  i  !  “1  "T " 
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' — i  • 

Ul 

“1 - 1  — 

1 
“1 - r 

J  1. 1 J.  .  il  il  i  .a.  ii. 

— I — i — i — i — > — i — i- 

— i  — -i  — — i — — ( « 1- 

50 

100  150 

200 

10  peaks 

use 

d  for  search: 

Mass  L 

inear  ftbund  ftbund 

Significant' 

41.0 

63 

57 . 8 

41.6 

43.0 

93 

85.3 

64 . 4 

55.0 

26 

23.9  ' 

23.0 

56.0 

18 

16.5 

16.2  . 

57.0 

109 

100.0 

100.0 

71.0 

57 

52.3 

65.1 

83.0 

18 

16.5 

24.0 

85.0 

41 

37.6 

56. 1 

99.0’ 

9 

8.3 

14.3 

226 . 3 

8 

7 . 3 

'  29.1 

250 


300 


1*7 


rin 


/^/  6-  ts'/C/?  3  (fo  so  ;  T-. 


10  BEST  MATCHES:  Library  #2 


Ent  rv 

Si  Mi  1  iarity  Index 

Molecular  W 

5 

0. 9353 

226.0 

4 

0.9853 

212.0 

•“i 

0 . 9835 

193.  0 

*7 

i 

0.9782 

254. 0 

6 

0. 9706 

240.0 

1 

0.9687 

170.0 

S 

0 . 9667 

268.0 

433 

0 . 9620 

312.0 

437 

0. 9586 

284.0 

436 

8. 9546 

256.0 

Sp-ect  rui-1  #  36  Ret.  T  i  n  e  =  6.0  Sample  #  1  iota  i  Abundance  = 


4792 


--i — i — , 


c./ 


a  * 


'i 


"  y\J^j 


j  I  | 

|B  liLIj  I  LUl  4.L,ijJL-.-L  k..i  i.  il  v  Jfciii _ ■_ 

— -I - 1 - 1 - 1 - 1 - 1 - [ - !  —  ~i - 1 - r - 1 - 1 - 1 - 1 - 1 - 1  ^  ^ 

50  100  150  • 200 


SJ/J  zoz.s" 


£.  -J 


‘  1 - i~-n - 1 - 1 - j - 1 - 1“  -i - 1  "■* 

300  350  400 


10  peak 

s  used  for  search: 

Mass 

Linear  flbund 

Rbund 

S i sn i f i cance 

71.Q 

193 

47.7 

19.5 

74.  0 

269 

66.4 

28.4 

75.0 

405 

100.0 

43.3 

84.0 

142 

35. 1 

17.0 

1  09 . 0 

144 

35. 6 

? 4 

110.0 

190 

46 . 9 

29.8 

156.0 

85 

21.0 

18.9 

202.0 

347 

85.7 

100.0 

204.0 

120 

29.6 

34.9 

259.0 

69 

17.0 

25.5 

10 

BEST  MATCHES: 

Library 

#2 

Ent  rv 

S  i  ivi  i  1  i  a  r  i  t  v 

Index 

M  o  1  e  c  u  1  a  r  W  e  i  s  h  t 

493 

0. 5389 

180.  0 

202 

0. 5316 

260.0 

81 

0.4548 

202.0 

330 

0.4503 

202-  0 

329 

0.4463 

202-0 

450 

9.3942 

312.0 

460 

0.3763 

466  •  0 

286 

0. 3621 

293.0  * 

451 

0.3616 

326.0 

448  . 

0.3613 

284.0 

1° 

lo 


^ V J  ( C  o^->  J 
37  Ret  ■  Times  6.7  Sample  # 


:;!jr'dance  = 
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^7  Ms 


~b 
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— 

350 
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400 


10  peaks  used: for  search! 


Mass 

41. 

43. 

55. 

56. 

57. 
71. 
S3. 

Otr 

0J. 

99. 

113. 


0 

0 

8. 

0 

0 

0 

0 

0 

0 

0 


Linear  flbund 
120 
210 
54 
37 
234 
1 36 

74 

25 

21 


*:  flbund 
51.3 

89.7 
.  1 

15.8 

100.0 

1 
CT 


58. 


11.5 

31.6 

10.7 
9.0 


Sisnif icanc 
36.9 

67.7 

22. 3 

15.*  5 

100.0 

72.4 

16.8 
47.2 
18.6 
17.8 


10 

BEST  MATCHES: 

Library  #2 

Ent-  ry 

S  i  i'i  i  1  i  a  r  i  t-  y 

Index  Molecular 

5 

0.9987 

226.0 

3 

0.9897 

198.0 

4 

0.9370 

212.0 

7 

0.9866 

254. 8 

6 

0.9775 

240.0 

8 

0.9766 

268.0 

1 

0. 9758 

170.0 

438 

0.9634 

312.0 

437 

0.9571 

284.0 

436 

0.9541 

256.8 

t  run  # 

38  Ret.  Tine= 

=  7.1  Sa hp 1 e  # 

i  t.  n 


Houndcmce  = 


k  J 

— \- 

50 


-■111..*.  ..1,1 
, - j - 1 - 1 - 1 - , - j  —  - 

100  150 


..III  I . J!..  Jli. 

1 — 1 — 1 — 1 — j — ' — i  — - 
200 


.  ai. 

i — j-- 

250 


•  it.-,  a,  .bill. 
I - 1  — 


00  0 


■it.. 

- 1 - 


’  I 
400 
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C  c  osJ  't-J 


10  peaks  used  for  search! 


Mass 

Linear  flbund 

fibund 

Sisnif ic 

153.0 

141  • 

47.6 

27, 1 

155.0 

179 

60.5 

34.  y 

177.0 

135 

45.6 

30.3 

211.0 

113 

33.2 

29.9 

213.0 

130 

43.9 

34.3 

*  265.0 

115 

38.9 

33.3 

267.0 

203 

O  u  •  D 

68.1 

268.0 

115 

op  q 

OQ  7 

269.0 

296 

100.0 

100.0 

271.0 

113 

38. 2 

38.5 

10 

BEST  MATCHES! 

Library 

#2 

Ent  ry 

S i m iliarity 

Index 

Molecular 

372 

0.2332 

186.0 

280 

0.2107 

273.0 

349 

0. 1943 

154.0 

484 

0. 1919 

220.  0 

469 

0. 1899 

153-0 

277 

0. 1565 

225.0 

513 

0. 1533 

266.0 

403 

0. 1460 

296.  0 

134 

0. 1447 

192.0 

109 

0. 1419 

- 

320.  0 

Spect  rum  # 

39  Ret.  Time 

—  "7  Q 

—  i  •  O 

Sample  # 

1  T  o  t  a  1  fib  u  n  rj  n.  n  c  e  =  1 0  2 0  7 


^  3 


^  r-  ^ 


•  !jl  1  IL  J  .  I.  ,  l  .  A 

-I  — -I 1 1 1 1 1 1 1 1 1  — “I 1 1 ]  —  -I  — -1  —  “1 !  — ^  ^ 

50  100  159  200 


10  Peaks  used  for  search! 


Mass 

Linear  fibund 

fibund 

Sisnif icance 

62.0 

378 

14.8 

5.9 

63. 0 

487 

19. 1 

7.8 

74.0 

1695 

66. 6 

31.8 

75.0 

2546 

100.0 

43.4 

76.0 

221  _ 

8.7 

4.3 

91.0 

31 1 

12.2 

7.2 

120.0 

606  -  ” . 

23.3 

18.4  * 

167.0 

133  * 

7.4 

8.3 

213.0 

1352  - 

72.7 

100.0 

214.0 

145 

5.7 

.  7.9 

10  BEST  HATCHES s  Library  #2 
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“• — i 
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10' BEST  MRTCHES:- Library" #Z 


Ent  rv 

Similarity  Index 

Molecular 

£02 

0 . 6360 

£60.0 

*  493 

8.4772 

180.  0 

450 

W .  4726 

312. 8 

447 

0.4487 

£56.  0 

.  £86 

0.4343 

298.0 

451 

0.4335 

326.0 

448 

0. 4333 

284.  0 

449 

0.4272 

293.  0 

463 

0.4245 

438.0 

284 

0.4236 

242.0 

Spect run  # 

40  Ret.  T ime=  8.1 

Sample  # 

L.iJjJ 


L>  J. 


- 1  — -n - 1- 
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100 


.1 


i - 1  — 

150 


1 — i-' 
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10  p  e  o.  k  s  u  s  e  d  f  o  r  £  e  a  r  c  h  : 


Macs 

Linear  Abund 

*:  Abund 

Significance 

63.0 

871 

66. 3 

22.7 

91.0 

273 

20.3 

10.3 

.  92.0 

£65 

20. 2 

10.  1 

138.0 

310 

£3.6 

17.7 

184.0 

1313 

100.0 

100.0 

185.0 

103 

7.8 

7.9 

191.0 

109 

8.3 

8.6 

212.0 

475 

36.2 

41.7 

219.0 

397  ' 

30.2 

36.0 

234.0 

96 

*7  O 

1  m  O 

9.3 

10 

BEST  MATCHES: 

Lib  ra rv 

'  #2 

Ent  rv 

S i mi  1 i a  r i t y 

Index 

M ole  c u 1 a r  W  e i e  1 

468 

0.3907 

186. 0 

501 

0. 2690 

162.  0 

481  ■ 

0.2545- 

-  -  - 

172.0 

429 

0.2447 

182.8 

486 

ft  0070 

V  ■  u.  O  i  u 

124.0 

519  , 

0.2307 

0.  0 

41 

0.2284 

195.0 

466 

0.2259 

142.0  * 

*369  . 

0.2184  , 

136.0 

86 

0.2122 

£30.0 

tal  Abundance  =  7031 
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r  in 


/6'  U'it*  2  f  f,e)  so  j 


Spectrum  #  41  Ret.  Time3  10.3  Sample  # 
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10  peaks  used  for  search: 


Mass 

Linear  Rbund 

X  Rbund 

Si-snific 

41.0 

153 

20. 1 

5.5 

104.0 

41 

5.4 

O  © 

m  *-» 

149.0 

760 

100.0 

100.0 

150.0 

■j 

9.5 

9.5 

205.0 

30 

3.9 

R  4 

208.0 

42 

5.5 

7  .  f 

223.0 

40 

5.3 

7.9 

236.0 

113 

14.9 

23.5 

237.0 

17 

2.2 

3.6 

251.0 

IS 

2.4 

4.0 

10 

BEST  MATCHES: 

L i b  ra  r , 

f  #2 

Ent  r  y 

S  i  m  i  1  i  a  r  i  t  y 

Index 

Molecular  1 

296 

0.9085 

222. 0 

297 

0.8323 

390. 0 

304 

0.7272 

220.0 

198 

0.3220 

275.0 

319 

0.2997 

316.0 

484 

0.2680 

220.0 

426 

0. 1953 

220.0 

187 

0. 1741 

275.0 

205 

0. 1658 

299.0 

225 

0. 1584 

- 

152.0 

Spect  rum  # 

42  Ret.  Time 

=  10.6 

Sample  4 

1_  Total  Abundance  =  1729 
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iff  Peaks  used  tor  search! 


Mass 

Linear  Abund 

1;  Abund 

Significance 

42.0 

409 

98.6 

90.0 

46.0 

415 

100.0 

1 00 . 3 

56.0 

93 

22.4 

27.3 

71.0 

72 

17.3 

26.3 

75.0 

138 

33.3 

54.2 

32.0 

0*7 

w  t 

6.5 

11.6 

93.0 

25 

6.0 

12.3 

120.0 

73 

18.8 

49.3 

123.0 

122 

29.4 

31.3 

143.0 

22 

5.3 

17.  1 

10 

BEST  MATCHES: 

Librarv 

•  #2 

Ent  r y 

Similiaritv 

Index 

Molecular  Weight 

133 

0.2749 

164. 0 

467 

0.2596 

133.0 

202 

0.2035 

260.0 

343 

0. 1834 

128.0 

135 

0. 1823 

145.0 

341 

0.1164 

101.0 

46 

0.1152 

248-  0 

106 

0. 1095 

177.0 

196 

0. 1025 

229.  0 

433 

0.0895 

122-0 

Spectrum  #  43  Ret,,  Tine=  17.1  Sample  4  1  Total  FiborirJance  =  851 
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Linear  Abund 

Abund 

S  i  en  i  f.  i  c 

41.0 

70 

73.7 

38.8 

55.0 

61 

64.2 

45.4 

57.0 

95 

100  .'0 

73. 3 

70.0 

93 

97 . 9 

33.1 

71.0 

45 

47.4 

43.2 

32.0 

28 

29.5 

31.1 

83.0 

28 

29.5 

31.4 

99.0 

29 

30.5 

33.3 

100.0 

31 

32.6 

41.9 

112.0 

66 

69.5 

1  00 . 0 

10 

BEST  MATCHES: 

Library 

#2 

'Ent  rv 

S  i  n  i  1  i  a  r  i  t  v 

Index 

Molecular  i 

247 

0.7103 

366.  0 

287 

0.7050 

130.0 

246 

0.6212 

332.0 

8 

0. 6206 

263.0 

6 

0.6202 

240.0 

193 

0.6083 

380.0 

437 

.  0.6059 

234.0 

436 

0 . 6020 

256.  0 

438 

0.5969 

312.0 

2 

0.5943 

184.8 
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PEAKFINDER  PROGRAM  [Rev  10/9/73] 

>>  CURRENT  GC  CONDITIONS!  Gve'n=106.0  I n J  -  Port  =  44. 0  Retention  tine-  0.0 


Last  speot  run 

recorded 

was  13 

Total 

A  va i 1 ab 1 e 

=  188 

Next  Spect-  run 

re co rded 

will  be 

1 

**  CONDITIONS 

FOR  RUN  # 

1 

dated! 

5/ 3 1 / 1 980 

Saturday 

TtTTTZT 

TEMPI 

TIME! 

r  •&  ■$"£  £  ■S'  $  •&  $•  •S' 

RATE 

TEMP2 

!•  *  ■3f"?f  •¥  $  •S’  ■ 

TIMES 

INJ. PORT 

MAN . OVEN 

Solvent 

Deg. 

n  i  n . 

Deg/nin. 

Deg. 

M  i  n . 

Deg. 

Deg. 

Min. 

•  140 

0.0 

15.0 

260  . 

32.0 

210 

280 

0.0 

RUN  TIME 
Min. 
30.0 


MS  PEAK  DETECT  THRESHOLD  =  5.0  linear  counts 


FLOW  RATE  = 

16 

n 1 /n i n 

SAMPLES  PER  .1  AMU  = 

8 

SCAN  SPEED  = 

ELECTRON  MULTIPLIER  = 

1 S00 

volts 

GC  PEAK  DETECT  THRESHOLD  = 

400 

TRIGGERED  ON 

REAL  TIME  STRIPPING  OF  VALLEYS  FROM  PEAK'S 


208  anu/sec 


TOTAL  ABUNDANCE 
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A'/ 6-c/  /c/?  lA) 


SAMPLE 


OPERATOR 


-  -  _  -  -  _ if-Ahft.!?-  -  nn^—~j <£&*/ _  Ay  -A%r  y/y. 

- ^LZT. _ _ _ _ _ 


TOTAL  ABUNDANCE  FROM  40  TO  460  a«u 
Full  Sco. le=  9920 
Excess  Source  Pressure! 

MS  in  Standby! 

No  Emission  Current! 

Detect or  Problem! 

MS  in  Standby! 

UKo-'riM  ■Dl>jIKII3iaal,aaaal  la. 

isr‘  _ 


ION  121.0 

Full  Seale=  ISO 


II! 


j  J, . 

l! 


I0N= 


! 

*168.0 


2000 


l 


£ 


A 


srr.  m**  *"* 


=  ■.==--- 


■^is====a» -  MCJrill  <Pr>/fl)'7  At 

ROX 

C-  7 


OVEN  TEMP  =  280,63  OVEN  MAX 

p  !* i  t rpM m 'htfh  '!**»•  uvrn  rnni  f  ■ 


/--y  «✓  { co^  r-) 

SF'ECTRh  SAVED:  Run  #  1 


ict  rum 

Ret.  Time 

Total  Abund. 

Relative  Abund. 

Base  Pei 

1 

4.9 

635 

3. 91; 

48 . 90 

V 

6. 6 

1431 

3  < 

74.95 

o 

7.3 

389 

A  *.■ 

il  ■  H  '  • 

235.  10 

4 

7.5 

369 

b  OV 

4-  • 

73.  95 

er 

8. 1 

16409 

100. 0‘. 

v  y 9 , 95 

b 

9.0 

1657 

10.  \y. 

73.  95 

»‘* 

9.9 

648 

3.91. 

41.90 

y 

10.7 

555 

3.47. 

4y .  9y 

9 

11.0 

849 

5.21; 

73.95 

10 

16.3 

428 

2. 6*; 

72.95 

Spectra  Plot /Tab  Program*  [Reo  8/4/78  ] 

**  Spect run  #  1  **  Sample  #  1  Retention  Time  -  4,9  minutes 

Scanned  f  rom  40  to  460  a mu  Number  of  Peaks  Detect  ed  =  105 

File  type  =  linear 


**  Spectrum  #  2  **  Sample  #  1  Retention  Time  =  6.6  minutes 

Scanned  from  40  to  466  amu  Number  of  Peaks  Detected  =112 
File  type  =  linear 

Base  Peak  =  74.95  Base  Peak  Abundance  =  183  Total  Abundance  =  1431 


cl 


**  Spectrum  #  3  **  Sample  #  1  Retention  Time  = 
Scanned  from  40  to  460  amu  Number  of  Peaks  Detected  = 
File  type  =  linear 

Base  Peak  =  235.10  Base  Peak  Abundance  =  36  Total 


3 ■ 3  minutes 
108 


Abundance  = 


389 


! 


1  " 


I 

— 1  I — i 


: ' 1 0 


I 

—  “i  —  ~y-  -1 


i  t 

“t - !  “■  — 1  — 

ti  n  n 
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/  sc C  (-<j' i/  ' ) 


*■*  Spectrum  #  4  **  Sample  #  1  ;  .f,  .  -  t  -•  minutes 

Scanned  f  row  40  to  460  amu  Number  of  Peaks  fcet  ec  ’  r  -2  =  ”7 

File  type  =  linear 

Base  Peak  =  73.95  Base  Peak  Abundance  =  58  .  Tot  ,1  :.:undance  =  369 


**  Spectrum  #  5  **  Sample  #  1  Retention  Tii.e  =  8.  1  minutes 

Scanned  from  49  to  460  amu  Humber  of  Peaks  Detected  =  144 

File  tvpe  =  linear 

Base  Peak  =  299.95  Base  Peak  Abundance  =  2520  Total  Abundance  =  16499 


#*  Spectrum  #  6  **  Sample  #  1  Retention  Time  =  9.9  minutes 

Scanned  from  48  to  469  amu  Number  of  Peaks  Detected  =  121 

File  type  =  linear 

Base  Peak  =  73.95  Base  Peak  Abundance  =  295  Total  Abundance  =  1657 


**  Spectrum  #  7  **  Sample  #  1  Retention  Tine  =  9.9  minutes 

Scanned  from  48  to  460  amu  Number  of  Peaks  Detected  =  97 

File  type  =  linear 

Base  Peak  =  41.99  Base  Peak  Abundance  =  122  Total  Abundance  =  648 
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6 


C.  O 


— i — , — I--,--, — I — I — I — 1--I — , — I — I — — 1 — I — , — I — ,--l — I — I — I — 1 — , — 1 — > — • — I — , — , — , — , — , — , — , — — . 

450  500  550  600  650  ’’0  0  750  300 

**  Spect ru«  #  S  **  Sample  #  1  Retention  T i =  19.7  minutes 

Scanned  from  40  to  460  amu  Humber  of  Peaks  Detected  =  li2 
File  type  =  linear 


- - 1 - 1 - 1 - , - 1 - 1 - 1 - - - - , - | - , - 1 - , - , - - 1 - 1 - 1 - 1 - 1 - 1 - - - 1 - 1 - I - 1--, - - - , - - , - , - 1 

450  500  556  606  650  700  750  300 

**  Spectrum  #  9  **  Sample  #  1  Retention  Time  =  11.0  minutes 

Scanned  from  40  to  460  amu  Number  of  Peaks  Detected  -  95 


**  Spectrum  #  10  **  Sample  #  1  Retention  Time  -  16.3  minutes 

Scanned  from  40  to  460  amu  Number  of  Peaks  Detected  =  52 

File  type  =  linear 

Base  Peak  =  _72.95  Base  Peak  Abundance  =  _  25£_  Total  Abundance  =  428 


r  l  •  i  •  .  .  I  .  .  ..  •  _  ■  .  -’•i 

— i — i |-~i — ' — ’  i — i — l — «““* — — ' — '  _1  » — I - - — • — ' — !--»«--* — i~-n — | — i — i--, — 1--| 

50  100  150  203  250  300  350  400 
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L  C  £>~  ; 


) 


45Q 


i — i-- 

500 


1 — I — I — I — , — I — 

550  600 


650 


— i — 

700 


, — ! 

750 


— ! 

800 


***  LIBRARY  SEARCH  Crew.  1/1/78] 

Spectrum  #  6  Ret.  T i ne-  9.0  Sample  # 

I 


1  feta j  Abundance  = 


1657 


-“i — >■ 


li  .1 


|J., 

I — I- 


.1  ..I. 


.1 

■f 


50 

100 

150 

200 

10  peak 

S  US€ 

id.  for  search: 

Mass 

Linear  Abund 

V.  Abund 

Significance 

41.0 

135 

■  45.8 

25.4 

43.0 

142 

48.  1 

28.0 

55.0 

96 

32.5 

24.2 

57.0 

51 

17.3 

13.3 

74.0 

295 

100.0 

100.0 

75.0 

53 

19.7 

19.9 

87.0 

177 

60.0 

70.5 

143.0 

48 

16.3 

31.4 

227.0 

23 

7.8 

23.9 

270.0 

33 

11.2 

40.8 

10 

BEST  MATCHES: 

Library 

#2 

Erit  rv 

Si" 

:  i  1  i  a  r  i  t  y 

Index 

Molecular  Weight 

446 

0.9913 

223.0  ^  w 

285 

0.9836 

270.0 

284 

0.9830 

-• 

242.0 

448 

0.9823 

284.0 

286 

0.9815 

298.0 

457 

0.9799 

354.0 

447 

0.9792 

256.0 

233 

0.9782 

214.0 

454 

0.9768 

340.0 

458 

0.9761 

368.0 

Spect  rum  # 

9 

Ret..  Time 

=  11.0 

Sample  #  1 

250 


-~i  — 

500 


’ — 1~ 
350 


— , 

400 


^  Total  Abundance  = 


849 


■T 

50 


J..ll 


.1 


- 1 1.  .hi ...  1 ..  . 

— i— — *  — i  — i — i—“jt 

100  150 


.  ..it...  1 _ 

’ — > — i — | 

200 


l 

-~t  — 

5  0 


— , 

-10.0- 
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Mass 

Linear  Abund 

Abund 

41.0 

61 

40.  1 

43.0 

81 

53.3 

55.0 

49 

32.2 

74.0 

152 

100.0 

75.0 

36 

23.7 

87.0 

92 

60.5 

143.0 

27 

17.8 

199.0 

10 

6.6 

255.0 

9 

5.9 

298.0 

16 

10.5 

10 

BEST  MATCHES: 

Librar 

Ent  ry 

Sinil iarity 

Index 

446 

0.9837 

285 

0.9772 

448 

0.9770 

447 

0.9755 

284 

0.974O 

286 

0.9731 

449 

0.9725 

457 

0.9716 

281 

0.9694 

283 

0.9691 

Significance 

22.2 

31.3 

24.0 

100.0 

24.0 

71.2 

34.3 
17.7 

20.4 

42.4 


'  #2 


Molecular  He 

i  ght 

228.0 

tjL 

270.0 

284.0 
256.0 
242.8 
298- 8 — 

298-  0 

354.0 

186.8 

214.0 

HP  5992  SYSTEM  OPTIONS:  C Rev. 1 1/20/73 3 

1  =  AUTOTUNE 

2  =  PEAKFINDER 

3  =  EDIT  MASS  SPEC  OPERATING  PARAMETERS 

4  =  LIBRARY  SEARCH 

5  =  PLOT/TABULATE 

6  =  PRINT  TAPE  LAYOUT 

7  =  PLOT  SPECTRA  ON  X-Y  PLOTTER 

8  =  SHOW  AND  EDIT  LIBRARIES 

9  =  RESIZE  SPECTRAL  FILES 

10  =  DFTPP  NORMAL  I ZER 

11  =  SPECTRUM  MANIPULATION  PROGRAM 


Library  Editing  Program  C  rev  7/26/781 


***  SPECTRUM  #  286  LIBRARY  2  ***  Mol.  NeUht.=  29S.9 
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